This study aimed to investigate indirect aggression between females from an evolutionary perspective, considering indirect aggression as a mechanism of intra-sexual competition.
on the possession of genetic attributes that increase chances of survival, but also on attributes that increase reproduction success (Buss & Schmitt, 1993) . It is these traits, that exclusively increase reproductive opportunities that led to the development of Darwin's theory of Sexual Selection (Darwin, 1871 ).
Sexual selection is described as 'competition for mates' (Shuker, 2010) and the 'survival of the sexiest' (Nettle, 2009, p. 65) . The basis of both definitions is that sexual selection describes traits that are advantageous when competing with others for mates and increase an individual's mating successes (Hoelzer, 1989) . Sexual selection operates through two processes: inter-sexual competition and intra-sexual competition. Inter-sexual competition refers to members of one sex selecting mates from the other sex on account of the possession of attractive qualities (Buss, 1988) . Intra-sexual competition occurs when members of the same-sex compete against each other in order to gain access to opposite-sex mates of high quality (Miller, 2013) , which is the theoretical foundation of this paper.
Intra-Sexual Competition and Aggression
Intra-sexual competition can be manifested via derogation of rivals, achieved by reducing the value of a competitor in the mating market, and self-promotion, increasing one's own value in the mating market (Schmitt & Buss, 1996) . Darwin indicated that sexual selection is dependent 'not on a struggle for existence, but on a struggle between the males for the possession of the females' (Darwin, 1859, p.88) . In this context, females are the limited Indirect Aggression between Females 3 resource, and, as Darwin theorised, intra-sexual competition typically occurred exclusively between males in competition for female mates (Hunt et al. 2009 ). Trivers (1972) offered an explanation for this dynamic through parental investment theory, noting that females invest far more into offspring than males, starting with costlier gamete production, leading all the way to rearing and nurturing offspring to maturity (Campbell, 2013) . This high level of investment means that a female's potential reproductive success is far more limited than a male's, which is only limited by the number of females with whom he mates (Bateman, 1948) . As a result, males are more concerned with the quantity of mates they obtain, whereas females are more concerned with the quality of their mates (Geary et al., 2004) , making females the choosier sex in mate choice. As a result, males compete with each other in order to obtain access to females (Archer, 2009 ).
Several studies have found that females exhibit indirect aggression significantly more than males (Björkqvist, 1994; Björkqvist et al., 1994; Hess & Hagen, 2006; Salmivalli & Kaukiainen, 2004; Vaillancourt, 2013) , whereas males typically engage in acts of direct aggressive, physical confrontation with other males in order to compete for access to females (Buunk & Fisher, 2009 ). However, females engage in indirect aggression as a mate attraction strategy, and as a derogation tactic aimed to reduce a rival's mate value in the mating market (Campbell, 2013; Fisher & Cox, 2009; Vaillancourt 2005 Vaillancourt , 2011 . In turn, engaging in indirect aggression increases a female's self-esteem, self-image, mating successes and mate value (Galen & Underwood, 1997) . Mate value describes the total notional value of traits possessed by an individual that contribute to their reproductive success (i.e. physical attractiveness, height etc., see Waynforth, 2001 ).
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Indirect aggression relates to aggressive acts that inflict psychological or social, rather than physical harm (Lagerspetz et al., 1988) . As with physical aggression, there is an attacker (or attackers) inflicting harm on an individual; however, the tactics used by the attacker tend to be allow them to remain unidentifiable and therefore able to avoid counterattack from the victim (Björkqvist et al., 1992) . Indirect aggression can be manifested in a number of ways, such as the exclusion of a peer from the group, gossiping, or spreading rumours, convincing others to dislike someone, making derogative comments, or simply using derisive body and facial gestures to cause others to feel self-consciousness (Buss, 1961; Coyne et al., 2006; Dunbar, 2004; Vaillancourt, 2013) .
The age at which indirect aggression is most prevalent in females suggests that there is a mating motive behind the act (Vaillancourt, 2013) . Indirect aggression is most commonly used by females in adolescence and young adulthood, the peak years of reproductive activity, when females are most fertile (Archer, 2004; Hess & Hagen, 2006; Massar et al., 2012; Underwood et al., 2009 ). In addition, indirect aggression exhibited by females tends to be directed at other females rather than males, particularly towards attractive, than unattractive females (Arnocky et al., 2012; Paquette & Underwood, 1999; Vaillancourt, 2013) .
Intra-sexual competition, physical attractiveness and clothing
Attractive features in males and females have been guided by mate choice, or intersexual selection (Bateson, 1983) . The preferences of one sex dictate which traits members of the opposite sex find attractive, projected by both males and females when seeking a mate (Buss, 1988; Campbell, 2013; Halliday, 1983) . Physical attractiveness is one of the strongest predictors of a female's mate value, and attractiveness is a highly sought trait (Buss, 1989; Singh, 1993; Symons, 1995; Taylor & Glenn, 1976; Udry & Eckland, 1984) . Physically attractive females are consistently preferred by males as mates (Buss & Schmitt, 1993) .
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Therefore, females compete with one another in domains of physical attractiveness, promoting and enhancing features that males find attractive (Cashdan, 1998; Schmitt & Buss, 1996) . In support, attractive females are considered a threat to other females (Lee et al., 2015) . This may act as an explanation for female use of makeup (Vaillancourt, 2013; Etcoff, 1999) , as it is used to emphasise features deemed attractive by males. Smith et al. (2006) found that females who wore makeup were rated as more attractive, feminine and healthy than those without makeup. Makeup, therefore, may act as a form of selfpromotion aimed at increasing levels of one's mate value (Fisher & Cox, 2009) . Whether this is achieved through methods of self-promotion, females who are considered more physically attractive have been found to be at greater risk of being victims of indirect aggression from other females (Vaillancourt, Miller & Sharma, 2010; Vaillancourt & Sharma, 2011) . In support, sexual availability and promiscuity have been found to significantly increase victimisation via indirect aggression in females (Campbell, 1995; Leenaars, Dane & Marini, 2008; Gallup et al., 2009 ;), but not males (Gallup, O'Brien & Wilson, 2011) . Baumeister and Twenge (2002) suggest that this is because sex is considered a limited resource that is used by females to negotiate with males; therefore, females who make sex too readily available cause other females to feel threatened. These points support the fact that females possessing features that are attractive to males, are more likely to be victims of indirect aggression from other females (Leenaars, Dane & Marini, 2008) .
One of the methods by which females are considered to communicate sexual availability is through clothing. Grammer et al. (2004) found that a female's clothing may reflect sexual availability, and promiscuity, with tighter, sheerer outfits that display more skin correlating with sexual availability. Colour choices also communicate sexual promiscuity, with a large body of research indicating that the colour red is worn by females to convey sexual Indirect Aggression between Females 6 availability and is considered attractive by males (Beall & Tracy, 2013; Elliot et al., 2013; Schwarz & Singer, 2013) . Clothes therefore act as a form of self-promotion; dressing in a manner that accentuates one's figure may draw attention to physical traits that males consider attractive and are indicative of a female's mate value (Buss, 1988) . As a result, provocative clothing has been found to make other females feel strongly threatened, and is often met with indirect aggression as a form of punishment (Vaillancourt & Sharma, 2011 ).
Vaillancourt and Sharma (2011) explored intra-sexual competition, and indirect aggression in females, in a sample of 86 female participants between the ages of 19 and 23.
The study involved two conditions where either a provocatively or a conservatively dressed female entered a room. Participants' reactions were video recorded, analysed and coded as either 'bitchy' or 'not bitchy'. The results indicated that most females in the provocatively condition indirectly aggressed against her through their body language, such as 'rolling their eyes', and verbal means, such as making comments about her appearance and sexual promiscuity. This research suggests females use forms of indirect aggression in order to derogate competitors as a method of intra-sexual competition. The present study was partially based on the above research, aiming to replicate the strong effects found in their research, with the addition of an empirical intra-sexual competition scale.
The present study
The aim of our study was to assess whether the presence of a provocatively dressed female confederate would result in higher levels of intra-sexual competition (through a selfreport scale) and derogation through word selection (using a word selection task). Therefore, based on the literature discussed, we proposed three hypotheses;
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Hypothesis 1: Females exposed to a provocatively dressed confederate would report higher intra-sexual competition scores than females exposed to a conservatively dressed confederate Hypothesis 2: More derogatory comments would be selected by female participants who are exposed to the provocatively dressed confederate than by those describing the conservatively dressed confederate.
Hypothesis 3: More complimentary words would be chosen by participants who are exposed to the conservatively dressed confederate than the provocatively dressed confederate.
Method
Design
This study adopted a between-groups design. The independent variable was the clothing worn by the confederate: provocative or conservative. These conditions were counterbalanced.
There were three dependent variables; the first was the level of intra-sexual competition, measured via an intra-sexual competition scale. The second was indirect aggression, measured as the number of derogative phrases selected by the participant to describe the confederate via a word selection task. The third DV was the number of complimentary words chosen by the participant to describe the confederate.
Participants
Sixty-five female students took part, with 30 in the conservative condition and 35 in the provocative condition (mean age = 20, SD = 1.85). The sample was heterosexual.
Participants were recruited through a volunteer sampling method using the host universities student research participation scheme. Female participants between the ages of 18 and 28 were Indirect Aggression between Females 8 recruited to reflect peak reproductive age (see Dunson, Colombo & Baird, 2002; Hassan & Killick, 2003) .
In addition to our sample, we required the participation of a confederate who was available to assist when collecting data, consented to having her image included in a paper, and who had low hip to weight ratio. Furthermore, participants needed to believe that she was a participant rather than a confederate. It was vital that participants were not familiar with the confederate, to ensure that their judgements about her were based solely on her clothing and not her personality or other confounding variables. Subsequently, in order to avoid familiarity effects between the participant and confederate, a further prerequisite for the confederate was that they must not be a psychology student. The confederate was selected using opportunity sampling at the host university via the research participation scheme. She was a 21-year-old female student, studying at the host university.
Materials
The intra-sexual competition scale used was created by Buunk and Fisher (2009) .
Cronbach alpha analysis suggested this scale was very reliable in our sample (α = .92). The scale includes 12 statements where participants must rate the statements from 1 (not at all applicable) to 7 (completely applicable). For example, items on the scale include 'I can't stand it when I meet another woman who is more attractive than I am' and 'I enjoy it when men pay more attention to me than to other women'.
Word selection task
We also created a word selection task to measure indirect aggression, whereby participants choose derogatory/complimentary words/phrases to describe the confederate. Prior to administering the task, we compiled a list of derogatory and complimentary words/phrases.
The initial list comprised of 40 phrases, 20 complimentary and 20 derogatory. We then reduced the phrases to ten derogatory and ten complimentary phrases via asking a sample of 15 female undergraduate students from the host university (mean age = 21, SD = 0.79) to identify which phrases (from the 40) they considered to be most complimentary and derogatory. All 15 participants categorised the phrases as either derogatory (10) or complimentary (10), with the final list being used in the study.
Procedure 1
The consent of the confederate was gained prior to collecting data. The two outfits worn by the confederate were heavily based on the outfit choices in Vaillancourt and Sharma's research as well as a large body of evidence indicating that females with clear skin, youthful, feminine facial features and a low waist-to-hip ratio are considered attractive (Dixson et al., 2011; Jasienska et al., 2006; Marlowe et al., 2005) . Therefore, in the provocative condition, clothing and makeup that accentuated these features were selected. In the conservative condition, we chose minimal makeup and clothing that covered the body. Colours worn by the confederate were chosen based on findings that indicate the colour red acts as a sexual signal, and sexual availability (Beall & Tracy, 2013; Elliot et al., 2013; Schwarz & Singer, 2013 ) and the colour green has the lowest association with sexual availability (Elliot et al., 2012) . Therefore, the colour green was incorporated into the conservative outfit and the colour red into the provocative outfit (see supplementary materials).
Participants selected the timeslot through the research participation system. There was a 10-minute gap between timeslots to allow the confederate to exit the room, ensuring anonymity between participants. To further ensure that participants were unaware of the confederate's role, signs were placed outside the lab instructing participants who were early, to wait elsewhere in the building.
Once the participant arrived at the lab, she was presented with relevant ethical forms.
As the participant was reading and completing relevant forms, the researcher sent a text message to the confederate, who was waiting in a nearby corridor, to enter the room. This ensured that the confederate appeared to be a genuine participant. At each stage of the study, the confederate was treated as if she were a participant. Both the participant and the confederate were given a demographic questionnaire, intra-sexual competition scale and word selection task, which were completed whilst the confederate was in the room.
The word task was a randomly ordered list of ten complimentary and ten derogatory words or phrases that may be used to describe the confederate. Participants were asked to circle the phrases they felt described the confederate they were advised to circle as many words/phrases as they wished (the confederate was also given this task in order to increase realism). Once complete, the confederate, and female participant were asked to place these questionnaires into envelopes and then into a sealed box to ensure anonymity. Throughout the study, the confederate communicated with the participant minimally, as it was important that judgements should not be made based on verbal communication.
Results
We conducted a one-way ANOVA to measure differences in intra-sexual competition scores, the number of derogative words and complimentary words between conditions where the confederate was dressed provocatively and conservatively. We found a significant difference in intra-sexual competition scores, with females in the provocative condition having higher intra-sexual competition scores than those in the conservative condition, F (1, 64) = 7.37, p = .01, 2  = .10. We found a significant difference in the number of derogative words chosen, with females choosing more derogatory words to describe the confederate dressed provocatively than when she was dressed conservatively, F (1, 64) = 4.65, p = .04, 2  = .01.
Finally, we found a significant difference in the number of complimentary words chosen, with females choosing more complimentary words when describing the conservatively dressed female, F (1, 64) = 11.51, p = .00 2  = .15. The results support all three of our experimental hypotheses as females exposed to provocative clothing had higher intra-sexual competition scores, and they chose more negative words in the word selection task. Females in the conservative condition chose more complimentary words to describe the confederate than females in the provocatively dressed condition. Descriptive statistics are provided in table 1.
[insert table 1]
Discussion
We hypothesised that females in the provocative condition would gain higher scores on the intra-sexual competition scale, would select more derogatory words and less complimentary words to describe the confederate than those in the conservative condition, which were all supported. We found that the presence of a provocatively dressed female led other females to display higher levels of intra-sexual competition and indirect aggression, inferred from derogatory comments selected to describe another female.
Our findings are consistent with Vaillancourt and Sharma (2011) and previous research into indirect aggression finding females possessing traits valued by males are more likely to be indirectly aggressed against (Gallup et al., 2009; Leenaars, Dane & Marini, 2008; Vaillancourt, 2013) . The clothes worn by the confederate in the provocative condition aimed to emphasise traits that equate to a high mate value, such as exaggerated makeup (Fisher & Cox, 2009; Smith et al., 2006; Vaillancourt, 2013) and clothing that conveyed sexuality through the colour red (Beall & Tracy, 2013; Schwarz & Singer, 2013) and accentuated aspects of her figure, typically deemed attractive to males (Dixson et al., 2011 , Jasienska et al., 2006 Marlowe et al., 2005) .
Our findings are consistent with the predictions of sexual selection theory, particularly intrasexual competition between females, providing support that there is an evolutionary basis to explain indirect aggression between females.
Much of the previous research into indirect aggression has used measures that remove the act of aggression, by using hypothetical situations or vignettes (Archer, 2004; Coyne, Archer & Eslea, 2006; Hess & Hagan, 2006) . Observational studies, such as Vaillancourt and Sharma's (2011) study, from which this design of the current research was derived, allows participants to actually indirectly aggress against others. The use of a laboratory experiment enabled a high level of control over extraneous variables. We ensured that the participants did not know the confederate, they were unaware of her role, and the aims of the study were well concealed. Therefore, in this study, the participants' judgements of the confederate and their responses to each task seem to be based solely on the appearance of the confederate.
Furthermore, although research has been conducted to similar effect, and we have replicated the findings of previous research, we included alternative measures which have not been adopted in previous research. For example, we created an alternative measure to infer indirect aggression (word selection task to measure both derogatory and complimentary phrases), and we included an empirical measure of intra-sexual competition instead of inferring intra-sexual competition from indirect aggression alone, making a novel contribution to the literature.
There are certain explanations for our findings which should be noted. The derogatory comments made by participants against the provocatively dressed confederate may be considered a form of social control resulting from norm violation (Brauer & Chekroun, 2005) .
Provocative clothing may be considered as defying conventional dress and social norms; therefore, derogatory comments may be a form of control used to punish those who violate social rules (Vaillancourt & Sharma, 2011) . As the females in the study were university students, provocative clothing may not be perceived as an extreme norm violation, considering the lifestyle attributed to students (McAnulty, 2012) . However, clothing choices have been found to have an impact on how an individual is perceived (Gille-Knauf & Mittag, 2008) , with provocative clothing often leading one to be perceived negatively (Edmonds et al., 1992; Glick et al., 2005; Graff et al., 2012) . As a result, the phrases chosen to describe the provocatively dressed female may be the result of how she was perceived rather than an act of aggression. In addition, perhaps a pre-test could have been conducted whereby an independent sample could have evaluated the confederate in domains such as physical attractiveness.
Despite this paper's strengths in providing preliminary support for our hypotheses, there are also some notable limitations. First, although making derogative comments about another individual is considered a common form of indirect aggression and has been well documented in previous research (Benenson, 2009; Cox & Fisher, 2008; Low et al., 2010) , our measure of indirect aggression was not a psychometric test, and may be considered to lack reliability and validity, particularly as the final word set was chosen by a limited sample.
Second, the study sample was relatively small. A larger sample would allow the findings of this study to be supported and improve generalisability. Due to the small sample size, our findings should be taken with caution. Third, the role of self-rated attractiveness in indirect aggression was not assessed. Previous research suggests that self-rated attractiveness influences how we behave towards others (see Bhogal, Galbraith & Manktelow, 2016c; Stirrat et al., 2011) . Perhaps future research could replicate this study with the inclusion of self-rated attractiveness. Fourth, the negative words chosen to be used in the word selection task appeared to be very negative compared to the positive words. As a result, female participants who had not met the confederate may have been unlikely to circle completely derogative words. This is evidenced by the significant, yet small difference between positive and negative words chosen by our participants. Fifth, we did not take females' menstrual cycle into account. Research suggests that females exhibit higher intra-sexual competition when ovulating, and when taking hormonal birth control (see Cobey, Roberts & Buunk, 2013) . Sixth, female participants may have felt more comfortable, and less threated by the confederate dressed conservatively as opposed to when dressed provocatively. Last, we did not take the Dark Triad personality traits into account, as recent evidence suggests that there is a relationship between psychopathy and engaging in mate poaching strategies (see Erik & Bhogal, 2016) . Furthermore, there is research to suggest that females experience higher body dissatisfaction when viewing images of other females who signal sexual competitiveness through dress, particularly when a potential mate is available (see study 1 of Ferguson, Munoz, Contreas & Velasquez, 2011) .
Indirect aggression can be observed in everyday life. Several studies have found that females, more than males exhibit indirect aggression in school as a form of bullying, which has long-lasting, damaging effects on self-esteem and dating behaviours (Gallup et al., 2011; Pellegrini & Long, 2003; White et al., 2010) . Therefore, the more that is understood about indirect aggression and its use, the more these behaviours can be prevented. Furthermore, should indirect aggression be a component of intra-sexual competition, these behaviours would be present in females beyond school age, despite bullying often only being focused on adolescents and young adults (Baughman et al., 2011) . Females also exhibit indirect aggression in the workplace, more than males (Crothers et al., 2009) , which highlights the importance of awareness and prevention of victimisation in a wide variety of contexts. Furthermore, future
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research should focus on cyber-bullying as cyberbullying entails elements of indirect aggression (Smith et al., 2013) . Jackson et al. (2013) found that females engage in cyberbullying at higher rates than males, often adopting indirect aggressive tactics such as 'slut shaming', whereby females are shamed for their perceived sexual availability is extremely prevalent in cyberspace, as well as in schools (Webb, 2015) . Our paper suggests that females who are perceived to be dressed provocatively are indirectly aggressed against. Therefore, studying online behaviours in the context of evolutionary theory, in this instance indirect aggression, may help to deal with prominent, modern-day issues (McAndrew, 2014) .
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